Is cadmium genotoxic?
Previous evidence that cadmium(II) causes gene mutations in bacteria or mammalian cells was weak. However, alterations in protocol have recently led to better evidence for its mutagenicity, especially in bacteria. Mutagenicity results may be confounded by tolerance mechanisms. Exposure of DNA in vitro to Cd2+ or to Cd2+ hydrogen peroxide does not result in strand breaks or alkali-labile sites. The fact that bacterial and mammalian cells appear to sustain some type of repairable DNA damage after exposure to Cd2+ suggests that the damage must be caused in an indirect manner. Recently, the ability of cadmium-metallothionein complex to cause DNA strand breaks has been described. Cd2+ also induces a "pro-oxidant state" by causing a depletion of cellular glutathione. This finding is consistent with the role of Cd2+ as a clastogen and may explain its weak mutagenicity at loci which cannot detect complex mutations. Cd2+ can also inhibit DNA repair, and can therefore act synergistically with certain mutagens and, presumably, carcinogens.